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I. Introduction 
The hydrographical and plankton conditions of the water temperature, 
specific gravity and oxygen content in Mutsu Bay have been observed monthly 
at definite stations for many years at the Marine Biological Station of the Tohoku 
University. 
How·ever, there are but few reports concerning the nutritious salts Which 
have direct bearing on the food consumed by organisms. The writer, under the 
supervision of Professor Kokubo, has continued rese?-rch since·l948 on the P20 5 
and SiO, of nutritious salts. The results have been published in Bulletin 'of 
The Marine Biological Station of Asamushi. Taking this opportunity, the writer 
reports on the results of 22 observations made during January to ·December of 
1950. 
Observations·wen:!''made· at a fixed statiorl;- that is, about two nautical miles 
' offing the station at the depth of about 30 meters. Analysis of P,O, was done 
according toW. R. G. Atkin's method (modified from Denige's method), .and for 
the standard Si02 solution, 39 mg of picric acid dissolved in one litre was used. 
The colorimetre used is the Tomiyama colorirnetre. 
Acki:wwledgements are due to Professor Kokubo, Director of the Marine 
Biological station of Asamushi, · Tohoku University, for his kind supervision' 
throughout the course of the present study. 
II. Results 
(1). P,O, The conditions of P,O, in the present observations is shown in 
the following table. 
The P,O, in the surface layer during the winter period of January to 
February was in the limits of 12y f'L, but in early March it decreased to 3 y fL. 
Immediately thereafter there was a slight recovery, but with the progress of the 
season· the decrease became remarkable,' and in mid-summer the content became 
nullified." However, in October recovery again occurred, and in the middle of 
the same month the content reached about 7 y/L. This condition of P,O, con-
tinued to the end of the ·year. 
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Quantity of Phosphate (7/L) in Mutsu Bay during 1950. 
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The Si02 and chlorine content in the surface layer is clearly due to the effect 
of land water, but in the case of P20s no effect was noticed at any the observation 
stations. 
·The quantity of P,O, of the middle layer as well as their seasonal variation 
~as almost the same as in the c.ase of the sluface layer. 
9 
6 
The bottom layer during the winter period of January to February was. 13 
y fL, thus showing a value simila!' to the surface layer. In early. March the value 
decreases to about 6 y /L. During the spring season the value of 6 y /L was nearly 
constant, but in early summer a remarkable increase· was recognized and in mid-. 
summer or August 15 the vaJue of 20 y /L was reached, thus. attaining the 
highest value for the year. H~wever, in October a decrease was again recorded, 
being nearly equal to the quantity of the spring season : this. continued to the 
end of the year. 
The vertical_ distribution during . the winter season is quite uniform but 
during the spring and autumn there is a tendency of it gathering in the bottom 
layer: In the summer season the tendency becomes strong and although middle 
layer is .almost avoid of it, the bottom layer shows an increase and reaches the 
maximum value of the year. 
In the summer season as can ·be seen from the conditions of water tempera-
l\lre in this bay, retardation is remarkable. Therefore the quantity of P 20 5 which 
gathers in the upper layer is slight, the plankton quantity in the upper layer is 
great, the assimilation considerable and .the quantity of used P,05 is great, thus 
the vertical distribution in summer is strong. 
The decrease, of P 20 6 on 1\[arch 5. corresponds to the spring flourishing of 
plankton. In the autumn season or in the early part of September when the 
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. flourishing of plankton begins, the decrease·in P20s is not so remarkable as i:q_ the 
case of the spring season. However, the decrease of P,O, caused by the plank-
ton ln autumn is overcome by the increase in the rate of regeneration. 
Checking the observed values of the fixed stations it is noticed that the 
quantity of P
2
0 5 attains .40-20 y /L at the most and that when the consumed 
quantity is. great the quantity of P20s decrease to a very small amount or 
becomes nullified. In fact,, the quantity of P20s is very small 'in general in this 
bay. 
' The quantity and the seasonal variation of P20 5 in Mutsu Bay is as mentioned 
above, but sin.ce the depth range of this bay is like a small basin, the quantity 
of the nutritious salts accumulated in the bottom lftyer may l':le not great, how-
ever, becaUse the circulation and stirring of the water is- strong, the velocity of 
r~volution of salts is increases, probably, the regenerated .P202 revolves so that.· 
it may be consumed by the plankton. 
(2). SiO, The conditions of Si02 during the present observations is as 
shown in the following tables. 
Quantity of Silicate (-y/L) in Mutsu Bay during 1950. 
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From January to the early part of February the distribution· in the upper 
and lower layers is uniform, the quantity being 800 y /L. In middle February 
the quantity of each layer decreases suddenly to about one half that of January. 
In early March the quantity showed a marked decrease to 200 Y fL. 
After the spring season the decay of the quantity in the surface layer was 
remark.able; that is, compared with the layer deeper than 5 m. the quant~t~ was 
great. The maximum of 2,578 y jl. was reached on April 16, anclethe mmrmum 
of 194 y/L on September 7. , The decay of Si02 in the surface layer rs not season 
decay, but due to the temporary variation caused by water from the land. 
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This variation had no effect on the 5 m. deep layer. The quantitative proport 
of Si02 of the surface layer and Cl' seemed to be parallel. 
The conditions of Si02 of the middle layer compared to that of the surf 
layer was remarkable but the quantity was small and the dacay was not 0 
standing. In March there was a sudden decreas~· of Si02 to about 200 y /L, 1 
thereafter there was not much change, 200-300 y jL being continued until 
middle of December when there was a raise to around 400 y/L. 
The quantity of the bottom layer was, in general, like that of the upper la} 
but in June to September the accumlated quantity was great and thus sett 
to the bottom layer but it w~s not as strong as in the case of P20 5 • 
The outstm1ding decrease from the middle of February to middle Ma 
. cannot be ascribed to the flourishing of spring plankton. Hereafter the cor 
ti6ns extended to the autumn without any noteworthy increase. The seaso 
variation is due to the circulation of regenerated Si02 consumed by the plankt 
III. Summary 
(!). This article reports on the seasonal variation of the quantity of P20 5 ' 
SiO, in Mutsu Bay during January to December of !950. 
(2). The quantity of P20 5 in each of the layers was about 10 yjL during 
\vinter season. In the. summer season the stratification is remarkable, 
upper layer having the value of nothing or only a very small quantity, wi-
the bottom layer was about 20 y jL. 
(3). 
( 4). 
The Si02 content in the surface1 due to the land water sometimes exceeC 
2,000 y jL, but generally in the winter season it was 800 y /L and in 1 
·summer season 200-300 y fL. 
In general, the quantity of P20s a.nd SiO, can be thought to be sm 
because -of the shallow water l:>ody and to the r~pid circulation of these sa 
being consumed by the plankton. 
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